Background: Although Laparoscopic Cholecystectomy (LC) has been used successfully in the treatment of biliary lithiasis in the elderly, its effectiveness in Acute Cholecystitis (AC) of high age groups is still questionable. Material and Methods: A retrospective research was performed with 410 LC patients operated by AC from January 2006 to December 2013 in the department of surgery of Hospital S. João. Two groups were considered: Group A -patients with 70 years old or older (N=91) and Group B -patients with less than 70 years old (N=319).The aim of the study is to compare morbidity and predictive factors for complications and conversion on these two groups. Results: There was significant higher morbidity in group A than in B in the following items: surgical mortality (2.2% vs 0%; p=0.011), overall postoperative complications (25.3% vs 8.5%; p<0.001), reoperations (7.7% vs 1.6%; p=0.007).The hospital stay ≤ 4 days was lower in group A than in B (38.5% vs 49.8%; p=0.045). The perioperative complications diagnosed during the LC (4.4% vs 3.4%; p=0.371), injuries of bile duct (1.1% vs 0.9%; p=1.000) and conversion (15.4 vs 9.4%; p=0.125), although higher in the elderly group (group A), was not statistically significant. Overall, independent predictors for post-operative complications were age, pulmonary disease and gangrenous cholecystitis. In group A the only significant factors were renal disease and gangrenous cholecystitis; and in group B the only significant factor was pulmonary disease. Conclusion: Although LC in septuagenarian is accompanied by greater morbidity than in youngers, it should be considered as a safe and efficient procedure, and the first choice in surgery of AC in the elderly. However, in complex cases, percutaneous cholecystostomy should be recommended in a first stage, followed a few days later by LC. Abbreviations: LC -Laparoscopic cholecystectomy; AC -Acute cholecystitis; A -group A; B -group B.
INTRODUCTION INTRODUCTION
Acute cholecystitis (AC) is a common complication in the elderly with biliary lithiasis and can be particularly serious given thehigh incidence of co-morbidities in this age group (1) .
Treatment of AC which does not give in to duly established medical therapy in the early hours after the diagnosis should be surgical, in order to avoid further complications. Riali (2) states that 25% of AC that were not operated on at an early stage forced rehospitalisation. This is identical to what's reported by Cameron (3) , with 30% of rehospitalisation.
Laparoscopic Cholecystectomy (LC), after an initial phase in which it was considered a contraindication in AC (4) , is currently the first choice in the treatment of this disease (5, 6, 7, 8) .
Given the good results obtained with mini-invasive surgery in the elderly with uncomplicated biliary lithiasis (9, 10, 11) , it began to be recommended in acute cholecystitis of these patients but with no unanimity about its effectiveness. The current increase in life expectancy leads to include individuals aged 70 or older in those groups. In the U.S., it is estimated that by 2020 there will be an increase of incidence of life expectancy of 6.8% to 75 years and 2% to 80 years (12) . However, most of the publications corresponding to LC in AC of the elderly considers as such patients from 65 years old (13, 14, 15) or over 75 (16) or 80 years old (17) . It seems to us that the age threshold of 70 years better reflects the real surgical risk in most patients with acute cholecystitis. Besides that, the comparative analysis of morbidity of LC in AC in those age groups with younger individuals operated on is not sufficiently clear.
This research compares the morbidity of septuagenarian patients with AC operated by LC, with younger individuals. [7 in group A (7.7%) and 9 in group B (2.8%)] due to lithiasis in the bile duct; the stones were removed by endoscopic sphincterotomy 3 to 4 days prior to the LC.
MATERIAL AND METHODS MATERIAL AND METHODS
In group A there were 42 cases (46.2%) of ASA III and IV and 43 (13.5%) in group B (p<0.001).
Considering the comorbidities, diabetes and cardiovascular diseases were significantly more frequent in group A than in group B (p<0.001). Pulmonary disease was identical in both groups and renal disease, although most frequent in group A, it was not statistically significant (p=0.071).
The comparative study was conducted in the 2 groups with regard to mortality, per and postoperative complications, bile duct injury, timing of surgery, incidence of conversion, hospital stay and predictive factors associated to complications. Surgery was performed in those patients for whom there was no clinical improvement in the early hours after the diagnosis following duly established medical therapy. In 8 cases in group A, percutaneous cholecystostomy guided by echography was performed in the first stage, followed six days later by laparoscopic cholecystectomy.
The diagnosis of AC was made according to clinical, imaging and analytical data and was confirmed by 
RESULTS RESULTS
The comparison of the results in the elderly and younger patients is presented on table 2.
There were 15 (3.7%) overall perioperative complications diagnosed during the LC -4 (4.4%) in group A and 11 (3.4%) in group B (p=0.371) -and 50 (12.2%) overall postoperative complications -23 (25.3%) in group A and 27 (8.5%) in group B (p<0.001). Thirty-two of these (7.8%) were postoperative surgical complications -11 (12.1%) in group A and 21 (6.6%) in group B (p=0.128) -and 18 (4.4%) were postoperative medical complications 12 (13.2%) in group A and 6 (1.9%) in group B (p<0.001).
In perioperative complications diagnosed during the LC, it is worth mentioning the biliary lesions, in particular 2 common duct injuries in Group B and 3 lacerations of the cystic duct (2 in group A and 1 in B); the latter occurred during the introduction of the cannula for cholangiography (B) and in the other two There was a total of 12 (2.9%) reoperations: 7 (7.7%) in group A and 5 (1.6%) in group B (p=0.007). They consisted of 5 laparotomies due to: 2 dehiscence of cystic duct (A), 1 dehiscence of HJ (B), 1 biloma (A), 1 abdominal abscess (A); 2 Hepaticojejunostomy (1 in A and 1 in B due to lesion of the bile duct); 1 Splenectomy, due to iatrogenic lesion of the spleen (B). Besides these, 1 drainage of abdominal abscess (A) was performed by laparoscopy and 1 removal of a drain lost in the abdomen during laparoscopic cholecystectomy.
The timing of surgery (after diagnosis at the emergency department) was less than 4 days to 249 (60.7%) patients -61 (67%) in group A and 188 (58.9%) in B; and more or equal to 4 days to 161 (39.3%) patients -30 (33.0%) in group A and 131 (41.1%) in B (p=0.147).
The overall mortality was 2 (2.2%), both in group A (p=0.011). The causes of death were respiratory failure and stroke, septic shock and pneumonia, injury of bile duct, in patients operated with 80 and 86 years old; all of them with gangrenous cholecystitis and included in the ASA IV.
The overall conversion was 44 (10. According to the multivariate logistic regression analysis (table 3) In tables 4 and 5 we present the multivariate logistic regression analysis for each of the groups A and B, respectively.
In Group A, the independent predictive factors of post-operative complications that were statistically significant were renal disease (OR= In Group B, pulmonary disease was the only one statistically significant independent predictive factor of post-operative complications (OR=[0.2(0.1-0. 8 
DISCUSSION DISCUSSION
It is important to evaluate our results comparing LC in septuagenarians to younger patients. We found worse results with statistical significance in the group ≥ 70 years old with regard to: post-operative complications in general, medical complication, mortality, reoperations, hospital stay and gangrenous cholecystitis. We found no significant differences on perioperative complications, surgical complications, bile duct injury, timing of surgery and conversion.
It is important to point out the higher incidence of coexisting diseases in Group A than in B, particularly with regard to cardiovascular diseases and diabetes, which had obvious repercussions in the greater morbidity reported in this group of patients.
The overall post-operative complications in both groups were lower than recorded in previous reports (16, 17) .
Among such complications it is worth mentioning the common bile duct lesions (1.1% in group A and 0.3% in group B). These values are similar to those cited by Navez (1.1%) (19) , though these latter correspond to acute cholecystitis series operated on regardless of age. They are essentially caused by mistake of interpretation of the bile duct with the cystic duct in the course of the dissection inherent to intense inflammation processes of the biliary pedicle. To carry out its prevention, routine per-operative cholangiographywas proposed (20) ; although without unanimity (21) . This examination was done selectively by our group only in the cases of unclear anatomy; it is important to mention that such injuries can occur after performing cholangiography, as There were also biliary leaks causing bilomas (1 in group A and 1 in B) without bile duct injury and inherent to accessory bile ducts or liver surface of the gallbladder or, yet more seriously, corresponding to the leakage of the cystic stump (2 in group A and 3 in B); so the greatest care must be taken using more than one clip for the ligature of that duct.
Conversion, also without statistical significance, was higher in group A (15.4%) than in B (9.4%), according to previous reports (17) . It must be mentioned that those values are lower than those reported in AC operated by laparoscopy in the elderly (17) ; the incidence of conversion registered in LC for AC analyzed regardless of age is 11% (19) and 12% (22) .
We performed the LC as early as possible in relation to the timing of diagnosis, since this seems to lead to lower incidence of conversion (23, 24) , although there is no total unanimity on this subject (25, 26) . In the late cholecystectomy, inflammation with hypervascularization, abscess formation and necrosis, make the dissection difficult and can cause haemorrhage and biliary lesions.The time of surgery did not prove predictive factors in complications and the conversion of the two groups.
In the face of complex situations one should not hesitate to convert to laparotomy and thisshould not be considered a sign of inexperience but of common sense.
The abdominal abscesses and infections in the wound were probably inherent to the spillage of the stones and infected bile occasioned by perforation of the gallbladder, especially in gangrenous cholecystitis, although we always carried out the gallbladder removal by wrapping it in a plastic bag.
Reoperations that were more frequent in Group A than in B (7.7% vs 1.6%) were caused essentially by bile injuries, abscesses and haemoperitoneum. It should be noted that in one abscess (group A) we proceeded to its drainage by laparoscopy; in 11 abdominal abscesses manifested postoperatively (group B), percutaneous drainage was done guided by echography. The performance of 2 HJ (1 ingroup A and 1 in B) that occurred postoperatively due to common duct injury should be pointed out.It is also important to highlight an Hepaticojejunostomy postoperative dehiscence carried out during the conversion in which nothing else was possible to do than abdominal drainage followed by death.
The hospital stay was longer in the elderly group (in group A, 38.5% had a hospital stay ≤ 4 days and in group B this percentage was 49.8%), as previously reported (17) , certainly due to the higher number of coexisting diseases in that age group, particularly diabetes and cardiovascular disease.
We found higher mortality in the older group (2.2% vs 0%), although with values lower than those reported in other publications [4.8% vs 0.5% (16) and 4% vs 1% (17) ]; postoperative deaths were attributed to coexisting cardiorespiratory diseases and sceptical complications; all of them were included in ASAIV group with gangrenous cholecystitis.
It should be mentioned that, in the future, it would be prudent to perform percutaneous cholecystostomy drainage guided by echography more specially in critically ASAIV patients in a first stage, followed a few days later by LC, which we did in 8 cases, according to Macri (27) .
It is important to mention the multivariate logistic regression analysis carried out not only in relation to the totality of the 410 individuals operated on, but also for both groups separately, A and B.
Age, pulmonary disease and gangrenous cholecystitis were independent predictive factors for postoperative complications in all the 410 operated on, though the same did not happen togender [valued by Sippey (28) ] and the timing of surgery. In group A the only significant factors were renal disease and gangrenous cholecystitis; and in group B the only significant factorwas pulmonary disease.
Gangrenous cholecystitis was particularly evident as a predictive independent factor for conversion, according to what has been mentioned in previous publications (17) , and pulmonary disease in the younger group.
Thus, our results show that, although LC in AC septuagenarians shows greater morbidity than in younger individuals, nevertheless it presents itself as an efficient and safe technique in surgery of that disease, allowing this higher age group to benefit from the advantages of mini-invasive surgery.
We should mention that our investigation has the limitations inherent to any retrospective study. On the other hand, although LC has been included in the experience of a single department, its implementation was carried out by various surgeons.
CONCLUSION CONCLUSION
LC in the elderly is feasible and effective, though it has greater morbidity than in younger individuals. However, the results fully justify our choice in the treatment of acute cholecystitis in this age group. Nevertheless, it seems right to recommend percuta-neous cholecystostomy in complex cases in a first stage, followed a few days later by LC.
